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® Method of grading crops according to square size and apparatus for carrying out the method. 



(g) The invention relates to a n^ethod of grading 
crops such as bulbous and tuberous crops according 
to square ^ze into a numtier of grades using a 
grading plant comprising a plurality of rollers (30. 31, 
32) of comjgated profile mounted in a frame in 
spaced parallel relation, in which the dps of the 
profile of two successive rollers facing each other 
form a plurality of substantially square passageways, 
the rollers in operation are driven for rotation, and 
the crops to be graded are fed to the grading piant 
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in a direction substantially transverse to the longitu- 
dinal direction of the rollers (30. 31. 32). According 
to the Invention a grading plant Is used In which the 
rollers that correspond to one and the same grade 
are each shifted in their longitudinaJ direction rela- 
tively to the adjacent rollers over a relatively small 
distance (A) in comparison with the situation where 
the respective dips and tops of the corrugated pro- 
files are anranged exactly directly opposite each 
other. 
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The invention relates to a method of grading 
crops such as bulbous and tuberous crops accord- 
ing to square size into a number of grades using a 
grading plant comprising a plurality of rollers of 
conrugated profile mounted in a frame in spaced 
parallel relation, in which the dips of the profile of 
two successive rollers facing each other fonm a 
plurality of substantially square passageways, the 
rollers in operation are cfriven for rotation, and the 
crops to be graded are fed to the grading plant in a 
(fireOion substantially transverse to the longitudinal 
cfirection of the rollers, and to an apparatus for 
canrying out the method. 

Such a method Is known from Dutch patent 
appncation 8602843 disclosing an apparatus for 
grading bulbous and tuberous crops on the basis of 
square size. The square size is a unit of measure- 
ment accepted and u^ internationally for crops, 
in particular potatoes. The square size is defined 
as the length in millimeters of the side of the 
smallest possible square opening that a crop to be 
graded is capable of passing through. 

In the grading plant known from Dutch patent 
application 8802843 the respective tops and dips of 
the successive conrugated roRers are directly op- 
posite each other. The profiles are so shaped that 
the faces of two opposite dips together contain finir 
substantially straight paths together defining a 
square opening. Since the crops to be graded 
generally have rounded shapes, the comers of the 
square <^)enlng are of minor relevance. Of these 
comers, one pair is defined by the angle formed by 
two success rollers ai!0 the other Is defined by 
the profile of the roller. The latter pair is often 
rounded off or flattened. Similarly, the tops of the 
profiles may be rounded off or flattened without 
adverse effects on the grading accuracy. 

By changing the distance between successive 
rollers the effective size of the passageways can 
be changed. In this way potatoes, for example, can 
be graded Into a range of grades between 30 and 
70 mm with acceptable accuracy. The potatoes are 
supplied in a directxm transverse to the tongitudinal 
direction of the driven profiled rollers and conveyed 
over the gracing plant t»y the rotating rollers. As 
soon as a potato reaches an opening that is suffi* 
dently large for the potato to pass through, the 
potato will fail through the opening to be received 
betow. Viewed from the beginning of the grading 
plant in the directkm of travel of the potatoes, the 
distance between successive rollers, and hence the 
size of the openings, may inaease in accordance 
with the desired grades, so that a multiple system 
is obtair^. 

The Inventkm aims to Improve the known tech- 
nique, in particular the grading accuracy, and gen- 
erally to provide a simple and effective grading 
method for grading potatoes, for example, or other 



crops according to size. To that effect, a method of 
the type described hereinabove is characterized 
according to the invention by using a grading plant 
in which the rollers that correspond to one and the 

5 same grade are each shifted in their kmgitudinal 
direction relatively to the adjacent rollers over a 
relatively small distance in comparison with the 
situation where the respective dips and tops of the 
corrugated profiles are exactly directly opposite 

10 each other. 

It is observed that German Offentegungsschrift 
1806555 discloses a grading plant for tuberous 
crops. whk:h also comprises a plurality of succes- 
sive corrugated rollers. Furthermore, the rollers can 

IS t)e shifted relatively to each other in the k)ngitudi- 
nal directksn. Such shifting, however, serves exclu- 
sively for setting the desired grade, with the rollers 
remaining unchanged and the centre-to-centre dis- 
tance of the axes of tfie rollers remaining the same. 

20 Accordingly, the shift is zero for the rollers cor* 
responding to the largest square size and in- 
creases up to half a period of the corrugated profile 
for the rollers corresponding to the smallest square 
size. Thus, in this known grading plant the largest 

25 crops are graded in the manner also known from 
Dutch patent application 8602843. and the grading 
for the smaller grades is no k)nger effected accord- 
ing to the square size principle and is less ac- 
curate. 

30 According to one embodiment of the Invention 
a grading plant is used in which the rollers cor- 
responding to at least one of the grades are shifted 
each relatively to its preceding roller in altfe^:rately 
opposite directions, so that the crops to be graded 

35 traverse a zigzag path over the rollers. 

This method has been shown to lead to a very 
high grading accuracy, which is presumably due to 
the fact that the crops are unable to develop great 
speed. This reduces the risk <^ the crops skipping 

40 the grading Mes of the proper size. Purthenmore. 
the position of the crops relative to the holes 
changes continually during their zigzag course, so 
that there, is a greater chance that a crop that Is 
still in a cross position at a' first hole will not fail to 

45 fail through a next hole of the sanie square size. 

The invention will now be further explained with 
reference to the accompanying drawings, in which 

Fig. 1 is a schematic plan view of a part of a 
known square-grading machine: 

50 Rg. 2 schematicaily shows the positksn of 

the profiled rollers of a known apparatus relative to 
each other 

F!g. 3 schematically shows an example of 
the position of the profiled rollers of an apparatus 
55 according to the invention. 

Rg. 1 schematically shows a known potato 
grading plant of tfie square-grading type. The ap- 
paratus 1 shown has a frame comprising two sub- 
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stantiaily parailel longitudinal girders. Between the 
long'rtudinal girders a plurality of substantially par- 
allel profiled rollers 4-10 are nriounted. The rollers 
have a conrugated profile with the tops and the dips 
of successive rollers being arranged precisely op- 
posite each other, so that between each pair of 
rollers a plurality of grading holes as indicated at 
11. 12. 13 are formed. 

When the crops to be graded are supplied in 
the direction of the arrow 14 the holes 11 will 
generally be smaller than the holes 12. The rollers 
may be divided in groups of two successive rollers 
with the holes between the rollers of a group being 
larger than the holes between the rollers of a 
preceding group arul smaller than the holes of a 
next group. 

In operation the rollers are driven for rotation 
t»y driving means (not shown). The rollers 4-10 
shown may be made from a solid roil provided wHh 
recesses, but may also be built up from sections 
mounted end by end on a shaft The sections may. 
for example, be hourglass-shaped, conical on one 
or both erKis, etc. 

Drawn on an enlarged scale in comparison with 
Fig. 1. Fig. 2 shows three grading rollers 20 which 
have a conrugated profile with rounded'tops 21 and 
dips 22. The rollers are part of a grading plant (not 
shown) comprising a frame and driving means and 
the like. The drawing shows that the tops and dips 
of the conrugations of the successive rollers are 
arranged sut)stantiaity directly opposite each other 
as in the apparatus shown In Fig. 1. 

In a way similar to Rg. 2. Fig. schematically 
shows three grading rollers mounted In a grading 
plant (not shown) in the manner according to the 
invention. The rollers are indicated at 30, 31 and 
32. The tops 33 of the roller 30 are ncA arranged 
directly opposite the tops 34 of the adjacent roller 
31, but have been shifted relatively to the tops 33 
over a distance A in the longitudinal drection of the 
rollers. 

Similarly, the tops 35 of the roller 32 have 
been shifted relatively to the roller 31 over a dis- 
tance B which may be the same as distance A. At 
least In the case where rollers 30-32 t>efong to the 
same group, the distances A and B are preferably 
the same. Further, distance A may be fixed or 
adjustable. 

As shown in Fig. 3, the rollers are preferably 
mounted in a position where they have been shift- 
ed alternately to the right and to the left relatively 
to the preceding roller, so that the crops to be 
graded traverse a zigzag course over the rollers. It 
is also possible, however, to mount the successh/e 
rollers In a position where they have been shifted 
in the same direction, so that the crops to be 
graded traverse a sut>stantialiy oblique path over 
the grading rollers/ The arrangement shown In Fig. 



3 can readily be obtained by using identical rollers 
comprising spacers as Indicated at 36, 37, 38. 

Experimerrts with potatoes that were graded 
into grades of sizes ranging from 35 to 70 mm 

5 ' have shown that a grading plant according to the 
invention In which the shift of successive rollers 
relative to each other is atxHJt 2 to 20 mm yields 
considerably more accurate grading results. A very 
high grading accuracy, considerably higher than 

10 die usual degree of accuracy, was found in experi- 
ments with the roller anrangement according to Fig. 
3. 

It is obsen/ed that various modifications will 
readily occur to a skilled person after reading the 

75 at)ove. Thus the rollers may consist of sectiorts or 
be made in one piece, have flattened or, con- 
versely, sharp, or rounded tops and dips, etc. It will 
be clear the invention can also be used with the 
shift being optionally adjusted for grading potatoes 

20 or other crops in different size grades. Such modi- 
fications are considered to fail within the framework 
of the Invention. 



26 Claims 

1. A method of grading crops such as bultxHJS 
and tuberous crops according to square size into a 
number of grades using a grading plant comprising 

30 a plurality of rollers of corrugated profile mounted 
in a frame in spaced parallel relation, in which the 
dips of the profile of two successive rollers facing 
each other form a plurality of substantially square 
passageways, the rollers In operation are driven for 

35 rotation, and the crops to be graded are fed to the 
grading plant In a direction sut>stantiaily transverse 
to the longitudinal directton of the rollers, character- 
ized by using a grading plant in which the rollers 
that correspond to one and the same grade are 

40 each shifted In their kmgitudinal direction relatively 
to the adjacent rollers over a relatively small dis- 
tance in comparison with the situation where the 
respective dips and tops of the coroigated profiles 
are arranged exactly directly opposite each other. 

45 2. A method according to claim 1, character- 
ized by using a grading plant in whteh the rollers 
corresponding to at least one of the grades are 
shifted alternately in opposite directions relatively 
to the preceding roller, so that the crops to be 

50 graded traverse a zigzag path over the rollers. 

3. A method according to claim 1 or 2 for 
grading potatoes Into grades of square sizes rang- 
ing from about 30 to about 70 mm, characterized in 
that the shift between two successive rollers cor- 

55 responding to the same grade Is selected from the 
range of from about 2 to about 20 mm. 

4. A method according to claim 3, character- 
ized In that the shift Is selected from the range of 
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from atout 10 to about 16 mm. 

5. Gratfing apparatus for carrying out the meth- 
od according to any one of the preceding claims, 
characterized in that the tops and the dips of the 
corrugated profiles of at teast a numt}er of succes- 5 
sive rollers are arranged in a (wsttion where they 
have been shifted relatively to each other over a 

pre determined distartce viewed in the longitudinal 
direction of the rollers. 

6. Grading apparatus according to claim 5, lo 
chracterlzed in that the dstance over which the 
tops of a roller are shifted relatively to the tops of 

an adjacent roller is adjustable. 

7. Grading apparatus according to daim 5 or 6. 
characterized t)y a plurality off groups of two or is 
more successive rolfers, in wtrich the shift between 
each pair of successive rollers t)elonging to the 
same group has the same value. 

8. Grading apparatus according to one of the 
prececfing claims 5-7. characterized in that at feast ao 
a numt>ef of successive rollers are shifted alter- 
nately in opposite drections relatively to the pre- 
ceding roller. 

9. Grading apparatus according to one of the 
preceding claims adapted for grading potatoes ac- 25 
cording to square size into grades in the range of 
from atxnit 35 to about 70 mm. characterized in 

that the shift of the tops of' the corrugated profiles 
of successive rollers relath^ly to each other is in 
the range of from about 2 to 20 mm. oo 

10. Gradirig apparatus according to claim 9, 
characterized in that the shift is in the range from 
about 10 to about 16 nun. 
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